Introduction
As increasing attention is paid nationally to the potential for bioterrorism and emerging infectious diseases, as well as to urgent situations caused by natural forces such as hurricanes, tornadoes, floods, or earthquakes, public health organizations have joined other emergency responders in efforts to ensure that response is both timely and appropriate, whatever the event. From this perspective, emergency preparedness is both an expectation of public health organizations and an expectation of individual members of the public health workforce. The expected organizational performance standards in this area of practice have been drafted and continue to be refined. 1 The project reported here identified individual worker competencies necessary for an organization to meet these organizational performance standards. The competency statements thus are complementary to the performance standards, though many competencies are not specific to one organization or program.
Competencies may be defined in the following ways:
• a complex combination of knowledge, skills, and abilities demonstrated by organization members that are critical to the effective and efficient function of the organization 2 • a combination of observable and measurable
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skill, knowledge, performance behavior, and personal attributes that contribute to enhanced employee performance and organizational success.
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Competency in Public Health Practice
Although references to standards of practice in public health can be found in public health reports from at least 1923 onwards, 4 the concept of competency-based practice was adopted by public health primarily after the publication of the Institute of Medicine (IOM) 1988 report, The Future of Public Health, 5 which called for reassessment and retooling of public health education and training.
In 1997, the essential services of public health and corresponding generic professional competencies were defined by the Public Health Functions Project in its publication, The Public Health Workforce: An Agenda for the 21st Century. 6 These general competencies were further developed and recently finalized after a lengthy public review period by the Council on Linkages Between Academia and Public Health Practice. 7 In 1998-99, the Public Health Practice Program Office (PHPPO) at the Centers for Disease Control and Prevention (CDC) developed state and local agency performance standards corresponding to the essential services of public health in collaboration with the public health practice community. 8, 9 With general competencies and agency performance standards defined, the next step toward competencybased public health practice can be directed toward particular areas of public health practice. As general public health competencies are further clarified for categories of worker and levels of experience, there will be a continuing need to develop program specific and profession-specific competencies.
This project demonstrated a practical model for the development of individual competencies in any public health program area using emergency preparedness as an example. Work is currently under way in the practice community to refine general competencies for public health workers and to specify competencies in genomics, informatics, and public health law. The method described here is readily adaptable for use in these processes. The details of the research process and methodology used for this project are described fully elsewhere.
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Methods
The project identified competencies needed to prepare local public health workers for response to public health emergencies in two stages:
1. identification of competencies most needed by state and local public health staff in order to be prepared to respond to any emergency situation, including bioterrorism, using a panel of experts in public health and emergency response 2. assessment of the identified competencies with local and state public health agency representatives, some with specific recent experience in bioterrorism response exercises and some with more general public health experience
Competency identification
The first stage in competency identification used a Delphi survey method. The Delphi method is a qualitative research technique that uses a panel of experts who are surveyed on a subject in successive rounds of judgment and feedback to develop a consensus of opinion. It is typically employed in a topic area in which there is little previously documented knowledge.
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As a first step in the Delphi process, 42 statements of competency likely to be needed by an individual public health worker prepared to respond to a range of emergencies were generated. (Competencies needed for specific emergencies such as toxicology or hydrogeology were not included.) These statements were developed from competencies found in The Public Health Workforce: An Agenda for the 21st Century 6 and from state and local public health agency performance standards developed by the CDC PHPPO, 8, 9 both of which are grounded in the essential services of public health.
A Delphi panel of 59 public health and emergency preparedness experts was recruited from federal, state, and local professionals identified in consultation with PHPPO, the Association of State and Territorial Health Officials (ASTHO), the National Association of County and City Health Officials (NACCHO), and through a literature search of recent publications on emergency response. Care was taken that panel composition reflected a range of expertise by both occupation and level of practice ( Table 1 ).
The Delphi survey asked respondents to rate the importance of each emergency response competency statement on a Likert-type scale. For each statement, this rating scale was applied to the four major occupational categories of workers: (1) administrators, (2) professionals, (3) technicians, and (4) clerical/support staff, using definitions adapted from the U.S. Office of Personnel Management. 13 The Round I Delphi Survey had a response rate of 98 percent.
A Round II survey was developed that provided feedback from Round I to the panel. Round II panelists were asked to indicate by answering yes or no whether each competency should be selected for each category of public health worker. An 85 percent response rate to Round II was achieved. Competencies receiving support from at least 75 percent of the participants were selected as those necessary for each occupational category of public health worker to respond to an emergency event. As a result, 43 out of 43 competencies were selected for administrative staff; 43 out of 43 were selected for professional staff; 28 out of 43 were selected for technical staff; and 7 out of 43 were selected for clerical support.
Competency Assessment
The resulting four sets of identified competencies, one for each level of worker, then were explored in a series of six focus groups with representatives from federal, state, and local health departments (Table 2) . Focus groups were used for this process to allow dis- Federal focus group participants were selected by PHPPO. State and local focus group sites were identified with the assistance of PHPPO and NACCHO. Participants in the focus groups were selected with the assistance of a state or local contact person identified by NACCHO. At the state and local sites, one focus group was composed of leaders/administrators and professional staff and a second focus group was composed of technical and support staff to ensure that the full spectrum of the workforce was represented in a setting that encouraged free exchange of opinions.
The participants in the focus groups were asked to consider the following questions:
1. 
Findings
The focus group feedback confirmed that the competencies identified through the Delphi process were an accurate reflection of what was needed in the practice setting for successful response to emergency situations. The participants suggested three major changes:
1. Employ straightforward language and format competencies that apply to all workers into a brief and user-friendly core set that will not overwhelm practitioners.
2. Condense the competencies that apply specifically to each of the four levels of workers into shorter subsets that can be used more readily, given that fewer workers need these additional competencies. 3. Increase emphasis in the public health leader/ administrator set on competencies in communicating, coordinating, and planning for emergency response, both within and without the agency. Based on this feedback, a core set of nine competencies applicable to all public health workers was extracted from the four competency sets identified by the Delphi panelists. Competencies beyond this basic set were merged and consolidated for each occupational category of public health worker, resulting in seven competencies in addition to the core set for the administrator/leader, three competencies in addition to the core set for the professional, and two competencies in addition to the core set for technical and support staff. An introduction was crafted to guide usage. The introduction reflects focus group feedback on the importance of each public health agency customizing the competencies to represent the unique role and responsibility that agency has for emergency preparedness and response within its jurisdiction. Also based on focus group feedback, short clarifying statements were added to some competencies. The resulting Core Public Health Worker Competencies for Emergency Preparedness and Response are found in the box titled, "Emergency Preparedness Competencies for All Public Health Workers."
Abbreviating the long list of competencies for use in the field was an essential step toward creating a product readily useable by the overall workforce. However, the process of condensing the material left out details found in the 43 competencies originally identified by the Delphi panel. To recapture this substantial detail, which would be needed to develop preparedness programs at the agency level, the original Delphi-identified competencies were mapped back into the core sets to create annotated competencies for each level of worker. That is, the content of each of the 43 original competency statements was listed under its corresponding core competency. The annotated competencies provide detailed statements to support the use of the competencies by public health educators and planners to develop educa-tional programs on emergency preparedness and response for public health workers.
The finalized sets of core competencies and annotated competencies were validated via review by public health workers in a large urban health department. These workers included both administrative and professional leadership and staff. The core competencies were perceived as generally valid by these groups. A sample definition of the emergency response role of a typical health department was recommended and subsequently added.
The finalized sets of competencies also were mailed to all original participants of the Delphi panel. Although invited, no further comments were received from panel members. The competencies currently are being used by the Mailman School of Public Health Center for Public Health Preparedness to develop an emergency preparedness program for approximately 5,000 workers employed at the New York City Department of Health.
Workforce Competency
All focus groups indicated that public health staff members at all levels at best are prepared unevenly to respond to emergencies. Key findings include:
• Public health work generally is considered to be regular hours/weekday work in contrast to the schedules of hospitals and other care facilities. Most workers are not prepared for round-theclock response if it is not already routinely part of their job. Local union contracts need attention during response planning, as these contracts often do not address response-related labor issues specifically.
• Understanding both the public health agency's mission in emergency response and the individual's own role in response were considered key for competent response. This understanding was considered to be underdeveloped among public health workers.
• Public health leadership's role in establishing the public health agency as a collaborator with other emergency responders was considered underdeveloped. Likewise, more is needed from leaders in establishing internal agency awareness and preparedness for emergency response.
• Public health workers normally are not exposed to Incident Command System (ICS) protocols and terminology used by traditional responders like fire and police. This was felt to place public health workers at a disadvantage organizationally when called upon to partner with these agencies.
• Emergency response plans were perceived as not in place, not well developed, not available to all levels of staff, or not regularly reviewed and updated. The need for establishing a routine protocol for updating emergency contact information was stressed. Participants in all focus groups made the point that important practical knowledge regarding an agency's emergency response protocols might reside only in the head of an experienced administrator or other longstanding staff member.
• Public health workers' capability to operate the communication equipment that might be required in emergency response, from fundamental telephone call transfers to broadcast faxing, was considered unevenly developed.
Discussion
This project has developed a valid, useful, and acceptable set of competencies in the emerging area of public health emergency preparedness through a process of:
• drafting potential competencies using literature and experts • validating and expanding draft competencies using a Delphi panel of experts • confirming and clarifying the identified competencies with a range of public health practitioners by means of focus groups Other competency identification projects have used or are using methods similar to those used by Abbreviating the long list of competencies for use in the field was an essential step toward creating a product readily useable by the overall workforce.
this project. The Council on Linkages Between Academia and Public Health Practice has used a process of e-mail, focus groups, conference presentations, and Web feedback to develop a consensus set of core competencies for general public health practice. 7 Emergency preparedness and response competencies complement these general public health competencies by providing the detail required for a specific area of public health practice.
The process of developing specific program or practice-specific competencies will continue. For example, genomic competencies 14, 15 and competencies in public health law 16 are being developed through processes that resemble this one. In both cases, small groups of experts have proposed competency sets and a wider range of experienced practitioners are providing feedback. In all cases of competency development in emerging areas, final validation must wait until field implementation.
Key to the project's success was regular consultation with experts in emergency response and with public health practitioners. Development of draft statements for inclusion in the first Delphi round ensured that competency statements were consistent with the full range of essential public health services. The Delphi process allowed a wide range of expertise and opinion to be included at relatively low cost. Finally, the use of focus groups in the field ensured that the final product was both consistent with the expert Delphi panel's findings and presented in a form readily understood by and useful to busy public health practitioners.
Follow through on this project includes development of competency-based emergency preparedness curriculum for all levels of workers and all types of public health agencies. Education about specific possible emergencies, such as bioterrorism, is offered in the response community and continues to be developed for use by public health. Some of this work is being undertaken in seven academic Centers for Public Health Preparedness recently funded by CDC/ PHPPO. At the agency level, adjustment of job descriptions and agency orientation to include emergency preparedness will require attention. Public health will continue to respond to emergencies of all types. These competencies in emergency preparedness can be used to ensure that each individual worker is ready to participate when needed.
